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@ A process for manufacturing reinforced sealing gaskets, and gasket obtained by the process. 

@ The process provides for depositing, on a non-achesive 
support (10). a thread (24) of a fluid material for gasket 
manufacture from a noz:le |22) that is displaced above the 
support along a path coinciding with the gasket layout, with 
subsequent curing cf the fluid material. According ;o the 
invention, a stiff, wireiike reinforcement (16) is placed on the 
support (10) belcre deposition, the reinforcement corre- 
sponding in shaoe to tne outline of the gasket that ts to be 
manufactured, ana having an adhesive surface with respect ■ 
to the fluid material of ire gasket, so that the subsequently 
deposited thread of fluid material incorporates the rein, 
forcement and becomes oonoed to rt. Tne invention also 
.relates to the product ootained by the process. 
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g) A process for manufacturing reinforced sealing gaskets, and gasket obtained by the process. 

•§) The process provides for depositing, on a non-adhesive 
support (10). a thread (24) of a fluid material for gasket man- 
ufacture from a nozzle (22) that is displaced above the sup- 
port along a path coinciding with the gasket layout, with 
subsequent curing of the fluid material. According to the in- 
vention, a stiff, wirelike reinforcement (16) is placed on the 
support (10) before deposition, the reinforcement corre- 
sponding in shape to the outline of the gasket that is to be 
manufactured, and having an adhesive surface with respect 
0*3 to the fluid material <o the gasket, so that the subsequently 
deposited thread of fluid material incorporates the rein- 
forcement and becomes bonded to it. The invention also re- 
tates to the product obtained by the process. 
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A. process for manufacturing reinforced sealing gaskets, and gasket 
obtained by the process 

This invention relates to a process for manufacturing reinforced 
sealing gaskets, by depositing elastomeric polymers and the like, 
while in the fluid state, and subsequently curing them. The inven- 
tion also relates to the product obtained by such process. 

5 

Planar gaskets made by depositing and then curing a thread of a 
fluid elastomer or other polymer onto a non-adhesive support and 
then removing the cured thread for use as a gasket have been known 
for some time. Moreover, in the copending Eur. Pat. Appln. for "A 
10 process for manufacturing sealing gaskets, and gasket obtained by 
the process", claiming priority of It. Pat. Appln. No. 67974-A/84, 
the Applicant has proposed a technique of deposition of a fluid 
material by which non-planar gaskets can be economical ly- obtained . 

15 A technique of assembly has become recently widespread, particu- 
larly in the automobile industry, whereby, for sealing statically 
coupled surfaces, the conventional gasket is replaced with a 
thread of an elastomer which is directly deposited, while in the 
fluid state, onto the surface of the part, the elastomer being 

20 subsequently cured so that it becomes bonded to the surface. Depo- 
sition is made from a nozzle that is displaced by numerically 
controlled manipulators capable of moving along two or three coor- 
dinates. 

25 The above technique dispenses with the fixed costs of the molds or 
dies required for the manufacture of conventional gaskets made by 
punching or injection-molding, while the quality is kept at a 
level equal or superior to the quality obtainable with a conven- 
tional gasket. In particular, such method of assembly is especial- 
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ly advantageous with non-planar layouts, because it then replaces 
a gasket that otherwise would have to be made by injection- 
molding, and therefore inherently expensive. 

5 However, such method of direct deposition on. the part during as- 
sembly is not free from practical drawbacks. If the deposition 
station breaks down, it is not always possible to substitute 
-ready-made gaskets, as these may 'not yet be available commer- 
cially. Even when nozzle-deposited spare gaskets are available, 

10 these are soft and supple, and therefore not adapted to be manipu- 
lated by robots. If the gasket has a planar outline, it may be 
possible to use punched reinforced gaskets, which are stiff ana 
relatively cheap. However, in the case of non-planar gaskets, 
where direct deposition affords its best usefulness, manufac- 

15 turers, in order to avoid the shutdown of the entire assemoly 
line, have to provide expensive emergency equipment, which defeats 
to a large extent the saving inherent in direct deposition. 

Another drawback of nozzle-deposited gaskets is that, because of 
20 their high compliance, they will run out and even be disintegrated 
if subjected to strong pressure. Their degree of compliance can be 
adjusted only to a limited extent, because of the inherent soft- 
ness of the materials used, such as silicones and pclyurethanes . 
As a consequence of this shortcoming, nozzle-deposited gaskets 
25 have been kept away from many applications where their low cost 
and easy adaptability would otherwise make them attractive. 

Therefore, it is the main object of the invention to provide a 
process for making gaskets by depositing fluid material from a 
30 nozzle, by which a good shape stability is achieved, while keeping 
down manufacturing costs, without a need for expensive investment 
in tools. More particularly, the object of the invention is to 
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10 


allow for manufacturing reinforced sealing gaskets that can also 
be. .installed by conventional robots in original equipment, as an 
• alternative to direct deposition. 

Another' object of the invention is to provide a method for making 
reinforced sealing gaskets by nozzle-deposition of a fluid mate- 
rial, in which the reinforcement can act as a spacer between the 
coupled surfaces, thus preventing running out or tearing of the 
gasket under pressure. 

A further object of the invention is to provide reinforced gaskets 
obtained by deposition of fluid material, such that manual ' instal - 
I at ion of spares is also expedited. 


15 Such objects are achieved by the invention, together with other 
objects and advantages such as will appear from the following 
specification, with a process for making reinforced sealing 
gaskets, wherein a thread of a fluid material for gasket manufac- 
ture is deposited, on a non-adhesive support, from a nozzle that 
20 is displaced above the support along a trajectory corresponding to 
the outline of the gasket, with subsequent curing of the fluid 
material, characterized in that it comprises the following steps: 

a) preparing a support so that its surface contains the outline 
of the gasket to be made; 
25 b) preparing a wirel ike reinforcement having an outline cor- 
responding to the outline of the gasket to be manufactured and 
having an adhesive surface with respect to said. fluid material; 

c) positioning the support and the reinforcement with respect 
to the nozzle, so that the reinforcement' is everywhere adjacent to 
30 the support surface; 

. d): deposit a thread of fluid material from the nozzle while 
displacing the nozzle at a fixed distance over and along the rein- 
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forcement so that the fluid material, on subsequent curing, incor- 
porates the reinforcement and becomes bonded to it. 

- Preferred embodiments, of invention, given by way of non-limiting 
5 examples, will now be described with reference to the attached, 
drawings, wherein: 


fig. I is a prospective view of a gasket support used in carrying 
out the invention; 


10 


Fig. 2 is a prospective view of a reinforcement used in carrying 
out the invention; 

rig. 3 is a view of the deposition step of a thread of fluid mate- 
15 rial onto the support of Fig. l, by using the reinforcement of 
Fig. 2, according to the inventive process; 

Fig. 4 is a transversal cross-section view, on an enlarged scale, 
of a first example of a gasket according to the invention, 
20 sticking to the support; 

Fig. 5 is a transversal cross-section view, on an enlarged scale, 
of a second example of a gasket according to the invention, 
sticking to the support. 

25 

With reference to Fig. t, according to the invention a support 10 
is prepared, of PVC sheet or ether suitable material, provided 
with register means such as holes 12. and having a surface con- 
taining the outline of the gasket that is to be manufactured. In 
30 the example of Fig. 1. the support is hot-pressed from a thermo- 
plastic sheet so that its shape corresponds to the outline of a 
gasket extending in three dimensions, according to the teachings 
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of said copending -European Patent Application in the Applicant's 
name. Where the gasket outline is planar, the support will be 
substantially flat. 

5 Preferably, support 10 is molded with rises 14 (not shown for 
clarity in Fig. 1, but visible in Fig. 4), defining a groove 
having the same layout as the gasket, for purposes that will ap- 
pear in the following. The support is then made non-adhesive with 
respect to the material of the gasket, by techniques known per se, 

10 and that it is therefore not necessary to describe. 

Separately, a metal reinforcement 16 is made, shown in Fig. 2, 
ccnsising in a wirelike, rigid core having the outline of the de- 
sired gasket, and it is rendered adhesive to the material of the 

15 gasket, unless it already has inherent adhesivity. The reinforce- 
ment is preferably made from stiff metal wire, by means of known 
wire-bending machines, although it can also be made of punched 
metal sheet or by other desired means. Oepending on whether the 
gasket extends over two or three dimensions, the reinforcement 16, 

20 as well as support 10, has a planar or a non-planar outline. 

The cross-section of core 16 is preferably round, although it can 
be square,' flat, and with a knurled or rough surface, in order to 
improve the adhesion to the material of the gasket, as will appear 
25 in the sequel . 

With particular reference to Fig. 3, support 10 is now placed on a 
stand 18 provided with reference dowels 20, adapted to engage the 
holes 12 of the support in order to align it with a nozzle 22 
30 carried, by a* Manipulator or robot 26; and reinforcement 16 is then 
place : d on support 10, in register with the desired outline of 
deposition of fluid material, the references afforded by rises 14 
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being used to this purpose. Manipulator 26 should be capable of 
movement along two or three coordinates, depending as the gasket 
is. planar. or three-dimensional, and should be capable of being 
controlled to follow a trajectory corresponding to the outline of 
'5 the gasket, by techniques known per se. 

A thread 24 of a fluid elastomer is now deposited along the out- 
line of reinforcement 16 by means of said nozzle 22, the above 
manipulator being controlled by a control device, such as a suit- 

10 ably programmed, microprccessor-Dased device (not shown). The 
fluid material surrounds the reinforcement and is bonded to it 
during the subsequent curing, thus incorporating it into an in- 
tegral structure, having the properties of elasticity and compli- 
ance that are peculiar of this kind of gaskets, while also having 

15 a stability of shape due to the metal core, even after removing 
the gasket from its support. The gasket can therefore be roboi- 
installed in the assembly line, because its stiffness allows it to 
be moved without intricate manipulations. For the same, reasons, 
the gasket so obtained is also easier and quicker to install for a 

20 human operator. 

Preferably, the support sheet will be supported, during deposi- 
tion, on a stand having a perforated upper surface matching the 
shape of the suoport sheet and connected to a vacuum source for 
25 holding the support flat and stationary by depression, as de- 
scribed and shown in the above copending European Patent Applica- 
tion by the same Applicant. 

Moreover, the flow of fluid polymer deposited by nozzle 22 can be 
30 modulated along its path, in order to obtain accurately defined 
gaskets, whose thickness is everywhere adequate to the pressures 
that are to be withstood. 
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The gasket thus obtained will usually be marketed together with 
its support, so that it suffers no distortions during prolonged 
storage, and the end user will peel it off its support at the time 
of use. To such an end the support, in order to make peeling easy 
5 . without misshaping the metal core, is preferably made of a pliable 
material. 

fig. 5 shows a second embodiment of a gasket according to the in- 
vention, in which. support 10 has a ridge 28 coinciding with the 

10 gasket's outline, and the reinforcement consists in a metal strap 
30, instead of a wire having a round cross-section. With this em- 
bodiment the fluid polymer is more certain tc properly incorporate 
the reinforcement everywhere, pervading the lateral gaps between 
the support and the reinforcement. In this case, instead of the 

15 continuous rises 14 of Fig. 4, which define a groove or channel 
for positioning reinforcement 16 and the completed gasket, sep- 
arate projections 32 are provided for positioning the reinforce- 
ment, spaced along the path. 

20 Materials suitable for use as fluid materials for the gasket are 
those already known in the manufacture of planar gaskets by nozzle 
deposition, such as silicone materials, polyurethane materials, or 
even PVC, with or without added catalizer, the materials being 
monoccmponent or bi component, and adapted to be hot-cured or cured 

25 at ambient temperature. In general, any kind of elastomeric mate- 
rial can be used, or in some cases also other synthetic resins. 

Although a few preferred embodiments of the invention have been 
described, these can be changed or modified with equivalent means, 
30- within the teachings of the invention, without departing from its 
scope. 
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Claims 

■ 

1. A process for manufacturing reinforced sealing gaskets, wherein 
a thread (24). of a fluid material for gasket manufacture is depos- 
ited, on a non-adhesive support (10), from a nozzle (22) that is 
displaced above the support along a trajectory corresponding to 
5 the outline of the gasket. ' with' subsequent curing of the fluid 
material, characterized in that it comprises the following steps: 

a) preparing a support so that its surface contains the outline 
of the gasket to be made; 

b) preparing a wirelike reinforcement ( 16) having an outline 
10 corresponding to the outline of the gasket to be manufactured and 

having an adhesive surface with respect to said fluid material; 

c) positioning the support and the reinforcement with respect to 
the nozzle, so that the reinforcement is everywhere adjacent to 
the support surface; 

15 d) deposit a thread of fluid material from the nozzle while dis- 
placing the nozzle at a fixed distance over and along the reinfor- 
cement so that the fluid material, on subsequent curing, incorpo- 
rates the reinforcement and becomes bonded to it. 

20 2. The process of claim 1, characterized in that the fluid mate- 
rial is a monoccmponent polymer. 

3. The process of claim 1. characterized in that the fluid mate- 
rial is a bicomponent polymer. 

25 

4. The process of claim 1, characterized in that the fluid mate- 
rial is chosen from one of the following: silicones, polyure- 
thanes, PVC. 
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5. The process of claim ,, characterized in that the reinforcement 
is metal wire bent in the shape of the- gasket outline. 

6. The process of claim . i, characterized in , that.. the gasket sup- " 
pore has ridges (14) defining a groove or depression along the 
outline of the gasket, adapted to receive the reinforcement. 


7. The process of claim 1. characterized in that the gasket sup- 
port has projections (32) along the outline of the gasket, adapted 
10 to act as positioning seats for the reinforcement. 

B. A reinforced gasket made by the process cf claim 1, charac- 
terized in that it comprises a thread (24) of cured, nozzle- 
deposited polymer, incorporating a stiff, wirelike reinforcement 
15 (16) extending at least partly within the thread. 

9. A product characterized in that it comprises the gasket or- 
dains 8, weakly adhering to the support sheet (10). 
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